Research suggests that people with first-episode psychosis (FEP) report more childhood traumas and have lower metacognitive abilities than non-clinical controls. Metacognition refers to the identification of thoughts and feelings and the formation of complex ideas about oneself and others.
Introduction
People with psychosis are highly likely to have experienced childhood trauma (Trauelsen et al., 2015; Varese et al., 2012) and they exhibit lower metacognitive abilities than non-clinical controls (Healey et al., 2016; Trauelsen et al., 2016b) . As childhood trauma has been found to affect metacognition in population studies (Cicchetti et al., 2003; Edwards et al., 2005; Ensink et al., 2015; Pears and Fisher, 2005; Shipman and Zeman, 1999) , it seems important to address the possible association in people with psychosis.
Metacognition refers to both simple and more complex mental activities. The simple activities include the ability to identify thoughts and feelings, both in oneself and others; the complex activities include the ability to use this knowledge to form complex ideas about oneself and others (Paul Henry Lysaker et al., 2018) . Metacognition is associated with mentalization, social cognition and theory of mind (Fonagy et al., 2011; Paul Henry Lysaker et al., 2018) . Their associations are sparsely examined, but it seems that social cognition is related to more distinct kinds of abilities whereas metacognition is related to more integrative kinds of metacognitive awareness (Lysaker et al., 2013) . At the same time it has been shown that good social cognitive abilities are associated with better metacognitive abilities (James et al., 2017) . One way of measuring metacognitive skills, is with the Metacognition Assessment Scale -Abbreviated (MAS-A) which includes the four domains Self-reflectivity, Awareness of the mind of the other (AoM), Decentration and Mastery.
Self-reflectivity and AoM refers to the ability to recognize feelings and cognitions and use this information to form complex ideas about oneself and others, respectively. Decentration refers to the acknowledgement that other people are individual beings living their own lives relatively independently of oneself; and Mastery is the ability to review all this information to better master one's mental health and interpersonal problems.
Metacognitive abilities are thought to develop throughout childhood and adolescence with some continuance into adult life (Kuhn, 2000) . For example, mothers' appropriate mind-related comments at 12 months predicted superior metacognitive abilities at ages two and four (Laranjo et al., 2014; Meins et al., 2003) . Metacognition is both trait and state dependent and as so may decrease in interpersonally threatening situations and increase in safe environments (Dimaggio and Lysaker, 2015; Liotti and Gilbert, 2011) . It has been found that both childhood abuse (Cicchetti et al., 2003; Ensink et al., 2015; Pears and Fisher, 2005) and neglect (Edwards et al., 2005; Shipman and Zeman, 1999) is associated with lowered metacognitive abilities. One possible explanation for these associations is that trauma might decrease one's awareness of both one's own and others' mental states to protect oneself from the painful feelings associated with the awareness (Lysaker et al., 2011 (Lysaker et al., , p. 1189 . With such associations found in children and with findings of lower metacognitive abilities in people with psychosis, it seems reasonable to hypothesize an association between the two domains in psychosis populations.
Research has begun to address this gap; so far counting six studies with quite diverse findings. (Aydin et al., 2016) found that a total score composed of four types of reported childhood abuse was associated with mentalizing impairments in a sample of 87 patients with a non-affective psychotic disorder. Mentalization was represented by the Hinting Task where the patient must recognize the beliefs or feelings of a character in order to apprehend an implicit message (Corcoran et al., 1995) . Weijers et al. also found that mentalization mediated around 40 % of the association between reported childhood abuse and negative symptoms. A case control study of people with early psychosis found that childhood abuse (sexual, physical and emotional) and neglect (physical and emotional), as measured by total Childhood Trauma Questionnaire (CTQ), was related to poorer social cognition measured by the MATRICS Consensus Cognitive Battery (MCCB) comprising the ability to understand others based on the selection and interpretation of social information (Garcia et al., 2016) . Also, using the CTQ and the MCCB, a case-control study of people with non-affective FEP and mentally healthy traumatized participants found that childhood neglect -but not abuse -was a significant predictor for poorer social cognition in both groups (Kilian et al., 2017) . Aydin et al. found that those with childhood emotional abuse had worse Decentration skills (Aydin et al., 2016) . All other trauma types and metacognitive subdomains were not found to be associated. In another study of people either at ultra high risk or with a nonaffective psychosis found that childhood trauma was not associated with theory of mind (Palmier-Claus et al., 2016) . Trauma were measured by the CTQ total and theory of mind by the Hinting Task and the Mind in the Eyes task where participants are presented with pictures of others' eyes and choose between four words to best describe them. The last study only examined child sexual abuse before age 13 and found it to be associated with good Self-reflectivity but low AoM (Lysaker et al., 2011) Thus, three studies found associations between childhood abuse and metacognition, while three studies found no or only scarce associations. One of the latter studies included ultra high risk participants which may have diminished possible associations in the FEP group (Palmier-Claus et al., 2016) . Assessment instruments couldn't explain the mixed results as studies using the same metacognitive instruments, the MCCB and the Hinting Task, and even the same trauma instruments, the CTQ, also found differing results. Most studies had sufficient sample sizes and appeared robust, and it remains unclear whether there is an association between childhood trauma and metacognitive abilities in people with psychosis.
Therefore, we aimed to test associations between childhood trauma and metacognition in a clinical epidemiological sample of people with non-affective FEP, while controlling for other important factors -age, gender and 1 st degree psychiatric illness. We furthermore had models with and without negative symptoms as these repeatedly have been found to be associated with metacognitive abilities (Hamm et al., 2012; McLeod et al., 2014; Trauelsen et al., 2016b) and therefore might affect the association.
We hypothesized that 1) All 7 trauma types would predict lower Self-reflectivity, lower Awareness of the Mind of the Other, lower Decentration and Mastery abilities.
2) An increasing number of childhood adversities would be associated with lower metacognitive abilities in adulthood.
Method

Participants
The sample has previously been described in other papers (Trauelsen et al., 2016b (Trauelsen et al., , 2015 .
Denmark has a nationwide early intervention programme (OPUS) (Petersen et al., 2005) whose inclusion criteria at the time of the study were a first-episode ICD-10 diagnosis F20-29, except F21, and an age of 18-35 years. The only exclusion criterion was insufficient Danish skills to carry out the interviews. Everyone who participated in OPUS between April 1st 2011 and April 1st 2013 in Region Zealand (population = 816,359) was approached for participation.
Measures
Indiana psychiatric illness interview (IPII)
The IPII is a semi-structured interview where the interviewees are invited to talk about the following areas: Their life story; the psychiatric problems that they may or may not think they have, and how they have been affected by them; how they control and are controlled by these problems; how they are affected by and affect other people; and how their future will be (Lysaker et al., 2002) .
The interview is conversational with a minimal amount of direction, though participants are encouraged to answer all questions, which allows for a spontaneous narrative. The interview lasts about 30 minutes, and the responses are audio taped and transcribed.
Metacognition assessment scale-abbreviated (MAS-A)
MAS-A (Lysaker et al., 2005) is an elaboration of the metacognition assessment scale (MAS) which was developed for metacognitive assessment in psychotherapy (Semerari et al., 2003) . The MAS-A brings a dimensional structure to the original MAS and demands a presence of lower order metacognitive skills before the highest scores can be awarded. The ratings were based on the IPII transcripts measuring the presence of observations and elaborations conveyed by the interviewees.
The MAS-A consists of the four subscales Self-reflectivity, Awareness of the Mind of the Other (AoM), Decentration and Mastery. Self-reflectivity consists of nine levels, which range from identifying to integrating knowledge about oneself with the identification of affective and cognitive processes as a benchmark for achieving higher ratings. AoM consists of seven levels, which range from identifying to integrating knowledge about others, in a progressively more complex way.
Decentration consists of three levels. It reflects the ability to understand that other people lead their lives and interact with each other independently of oneself. Mastery consists of nine levels and concerns the ability to use ones understanding of self and others to solve or overcome psychological difficulties. The MAS-A total score is the sum of the four subscales. Each level can be rated as 0, 0.5 or 1 points. The total MAS score ranged from 0 to 28.
The MAS-A has been found to have good inter-rater reliability with intra-class coefficients ranging from 0.71 to 0.91 (Lysaker et al., 2005) . The current study calculated reliability for 20 % randomly drawn IPII transcripts rated by the first and third author. Cronbach's alpha was 0.88.
Childhood adversities.
The Danish validated version of the Childhood Trauma Questionnaire (CTQ) (Bernstein and Fink, 2011) was used for trauma assessment (Bernstein et al., 2003) . It consists of five subcategories with five questions each. The CTQ subcategories were dichotomized using the cut-off scores from moderate to severe as proposed by Bernstein et al. (Bernstein and Fink, 2011) . Separation and institutionalization were assessed with the Childhood Experience of Care and Abuse Questionnaire (CECA.Q) (Bifulco et al., 2005; Smith et al., 2002) . The number of adversities ranged from zero to seven, combining CTQ with separation and institutionalization.
The perceived probability for a relation between adversities and the psychosis was measured by an item from the Brief Betrayal Trauma Survey (BBTS) (Goldberg and Freyd, 2006) . This instrument is derived from the Betrayal Trauma Inventory (Freyd, 1998) and consists of several items, including the question whether the interviewee believes the psychosis is a result of the childhood adversity, rated on a five point scale from not likely to very likely.
Psychopathology
The ICD-10 diagnoses were obtained by the use of the OPCRIT diagnostic system and based on patient records and a Positive and Negative Symptom Scales (PANSS) interview (Kay et al., 1987) .
PANSS was extended to include life-long symptoms (McGuffin et al., 1991) . For analyses, we used the five factor categorization suggested and validated by van der Gaag (2006 These numbers represent excellent >.75 and fair-to-good reliability 0.40-0.75 (Fleiss, 2011).
Procedure
Participants were informed about the study by the research team as soon as possible after inclusion in OPUS. The FEP participants were interviewed twice for approximately 1.5 hours.
A psychologist or medical doctor administered the PANSS. We had all received training by a senior psychiatrist.
To minimize the interviewer's influence on the interviewee, the IPII was the first interview to be performed.
Ethics
All participants received oral and written study information. For persons with FEP, it was clearly stated that they could withdraw their consent at any time and that participation had no impact on their treatment. Controls received DKK 400 equal to EURO 54 as compensation for their time and contribution. The protocol was submitted to the Regional Ethics Committee and pre-approval was found unnecessary. The Data Protection Council, Region Zealand, approved data management (journal no. 12-000660).
Statistical analysis
We used the IBM SPSS Statistics 24 for all analyses. Frequency graphs were inspected visually to determine the approximation of the normal distribution. Spearman Rank Correlation analyses were performed for all variables included in the regression models to provide an overview of their associations.
To address the first hypothesis we performed hierarchical regression analyses with the four MAS-A domains as the outcome variables. In the and second step we included variables known to affect metacognition: The first step included age, gender and first degree psychiatric illness in the family and the second step negative symptoms. In the third step we included sexual, physical and emotional abuse, physical and emotional neglect, separation and institutionalization if they were significantly correlated with the outcome variable.
The α-level was 0.05. We did not correct for multiple comparisons because, as Rothman states, a possible cost of this is that we conclude there is no associations though this may be the case (Rothman, 1990) .
To address the second hypothesis we performed multiple regression analyses with the four MAS-A domains as the outcome variables and number of adversities as the explanatory variable added in the third step. These models were also adjusted for age, gender and first degree relative psych. ill. In the first step and negative symptoms in the second.
Positive symptoms were not included in the models as we have found it unrelated to metacognition in a previous article (Trauelsen et al., 2016b) .
Our data passed all assumptions for multiple regression analyses. The residuals were independent, with Durbin-Watson values above 1, and there was no homoscedasticity. Multicollinearity was low;
the Variance Inflation Factors were well below cut-off points of four (Myers, 1990 ) and the Tolerances were greater than 0.2 (O'brien, 2007) . We identified one outlier, but it was not possible to remove this case as there were no indications that the case was not rated properly -MAS ratings by the first and second author that were conducted for interrater reliability were similar and PANSS co-rating sufficient. There were also two outliers that were still rather close to the other points in the distribution and that did not affect the outcomes if they were removed.
Results
Descriptive data
We included 92 (47 %) out of 194 eligible patients with FEP. Exclusions were due to a wish not to participate (51); inability to obtain contact (18); withdrawal of consent (14); inclusion before the CTQ was included in the study protocol (11), missing data of first degree psychiatric disorder in the family (9) and insufficient Danish skills (3). The sociodemographic and clinical characteristics show an almost all Caucasian group mainly diagnosed with schizophrenia. The data are presented along with clinical characteristics in Table 1 . Further details of childhood adversity data are presented in (Trauelsen et al., 2015) .
Insert table 1 here.
Correlation analyses
All significant childhood traumametacognition correlations were positive. Emotional neglect was only correlated to Self-reflectivity; sexual abuse was positively correlated to Self-reflectivity, Decentration and MAS-A total, while emotional abuse was positively correlated to all the MAS-A subdomains and MAS-A total. There were no significant correlations between institutionalization, separation, physical abuse, physical neglect, number of adversities and any of the metacognitive domains or MAS-A total.
Of the seven adversities, sexual abuse alone was correlated with negative symptoms. Negative symptoms were negatively correlated to all the metacognitive domains and MAS-A total.
Insert table 2 here.
Hierarchical regression analyses
Results of the hierarchical regression analysis did not provide confirmation for the first research hypothesis. All the models explained a statistically significant part of the variation in the metacognitive subdomains, but childhood trauma predicted higher and not lower metacognitive scores. The addition of sexual and emotional abuse and emotional neglect significantly improved the prediction of higher Self-reflectivity scores in a model that predicted 29.7 % of the variability (R 2 change = .072. F = 2.85, p = .042). The addition of emotional abuse did not improve the prediction of AoM in a model that predicted 17.4 % of the variability (R 2 change = .014. F = 1.41, p = .239). The addition of sexual and emotional abuse significantly improved the prediction of higher Decentration scores in a model that predicted 25.2 % of the variability (R 2 change = .088. F = 4.98, p = .009). The addition of emotional abuse trended to significantly improve the prediction of Mastery in a model that predicted 19.9 % of the variability (R 2 change = .035. F = 3.74, p = .056).
The statistical models are presented in tables 3 to 6.
Insert tables 3 -6 here.
Results of the hierarchical regression analysis did not provide confirmation for the second research hypothesis. Number of adversities did not improve the prediction of variability in any of the MAS-A subdomains: For Self-reflectivity the numbers were (R 2 change = .006. F = .625, p = .431); for AoM (R 2 change = .002. F = .223, p = .638); for Decentration (R 2 change = .009. F = .939, p = .335) and for Mastery (R 2 change = .000. F = .005, p = .944).
Post hoc. analyses were performed to test whether childhood trauma predicted MAS-A total: Sexual and emotional abuse alone were correlated with MAS-A total. They were included in the hierarchical regression analysis in step 3 after gender, age and first degree psychiatric disorder was included in step 1 and negative symptoms in step 2, similar to the other models. Sexual and emotional abuse trended to significantly increase the predictive capacity of the model (R 2 change = 0.051, F = 3.03, p = 0.054). Likewise, a post hoc analysis was performed to examine number of adversities and they did not improve the prediction of variability in MAS-A total (R 2 change = .003. F = .327, p = .569).
Discussion
This study examined whether reported childhood trauma predicted lower metacognitive abilities for people with a first-episode non-affective psychosis. Contrary to our expectations, we only found a few associations between childhood trauma and metacognition and against our expectations, they were all positive. Sexual and emotional abuse and emotional neglect predicted higher Self-reflectivity scores; sexual and emotional abuse predicted higher Decentration scores while number of adversities had no significant impact on any MAS-A subdomains. Furthermore, none of the seven childhood traumas or number of adversities added to the prediction of variability in MAS-A total.
One way to interpret these findings is that childhood trauma is related to better metacognitive abilities. However, no other study have found any such positive associations (Aydin et al., 2016; Garcia et al., 2016; Kilian et al., 2017; Palmier-Claus et al., 2016; Weijers et al., 2018) , except for one that must be regarded with caution as it only assessed one type of childhood traumasexual abuseand found it associated with higher Self-reflectivity scores (Lysaker et al., 2011) . We will however consider the possibility of a positive association by testing the idea that insight into a trauma-psychosis association could have increased metacognitive abilities. Through the BBTS we found that 26 participants strongly believed that childhood trauma was a major causal factor for their psychosis. The positive correlation between CTQ and MAS-A variables turned out to be explained by this group -however, when controlling for age and negative component score, the correlation only trended significance (p = 0.077). However, this may be due to a small sample size.
The idea that those who believed childhood trauma to be a causal factor for psychosis may have achieved this position through psychotherapy or other metacognitive-stimulating activity. We are aware of the speculation in this explanation and that our project was not designed to address such complicated questions. However, these findings illuminate the complexity of the traumametacognition-insight question and could be useful for future work. Our finding does not necessarily clash with the idea that childhood trauma causes avoidance of others' mental states to avoid painful feelings (Lysaker et al., 2011 (Lysaker et al., , p. 1189 . This may still be the case before the issues are addressed in a safer environment, such as therapy. It is also possible that the post hoc finding simply illustrates the association between more insight and better metacognition (Paul H. . It would be interesting to pursue the associations between trauma, insight and metacognition in longitudinal studies.
Another interpretation, may be that there is no strong association between childhood trauma and metacognitive abilities. This explanation is in line with two other studies. Aydin et al. found that only childhood emotional abuse was associated with worse Decentration skills while the four other CTQ trauma types and three other MAS-A domains were not associated (Aydin et al., 2016) ; and
Palmier-Claus et al. found that CTQ total was unrelated to theory of mind (Palmier-Claus et al., 2016) . In relation to these findings it seems there might not be an association between childhood trauma and metacognition. On the other hand, (Garcia et al., 2016) found that total CTQ was related to poorer social cognition and (Kilian et al., 2017) and (Weijers et al., 2018) found it to be associated with mentalizing impairments. Thus, their results are not uniform with respectively neglect and abuse being associated, and they are not as easily compared to our findings as we apply the original trauma categories. Computing such factors may increase the possibility of finding associations and could be considered in future studies. However, the approach has not been as well validated and therefore findings must be considered with caution. That said there are obvious similarities between the different kinds of abuse, as they are inflicted upon the child, and between the different kinds of neglect, as they denote a lack of care. We therefore performed the analyses post hoc with one abuse score (sexual, physical and emotional) and one neglect score (physical and emotional) and found that abuse was positively associated with Self-reflectivity, A third suggestion for our findings is that other additional factors are important for metacognitive abilities. These could include intelligence or executive functioning, emotion regulation, attachment patterns and factors of resilience. There is both evidence that metacognition is a rather separate entity from intelligence and executive functioning Koelkebeck et al., 2010; Sprong et al., 2007) and that non-social cognition plays a role for MAS-A scores, as Frajo-Apor et al. found that it accounted for three out of four domains of the emotional intelligence difference between a psychosis and non-clinical control group (Frajo-Apor et al., 2016) . Emotion regulation, as provided by caregivers, has also been found to be important for metacognition (Diamond and Aspinwall, 2003) , and anxious attachment was associated with awareness of one's own and others mental states in Aydin et al.s study (Aydin et al., 2016) . Finally, factors of resilience may have levelled out some of the negative effects that we hypothesized childhood trauma to have on metacognition. We did find that both peer and adult support was related to higher childhood trauma reports in a previous paper, and that peer support decreased the risk of psychosis conferred by childhood trauma (Trauelsen et al., 2016a) . Thus, there are several factors that we did not account for and that may have affected our findings.
Limitations and strengths
The study design was cross-sectional which minimizes claims of causations. Different interpretations of our findings are therefore possible. Negative symptom severity may for example have caused lower metacognitive scores due to lower engagement, poor rapport, poverty of speech etc. Though, longitudinal studies, including one of our own sample (Austin et al., Under review) finds that poorer metacognitive abilities predict higher negative symptom severity ½, 1 and 3 years later (Hamm et al., 2012; McLeod et al., 2014) .
The study was largely based on self-report measures such as the assessment of first degree psychiatric illness and childhood trauma. Recall bias of childhood trauma have probably been present in some scale, but more and more findings suggest that the CTQ reports are reliable (Fisher et al., 2011; Simpson et al., 2018) .
In addition, the FEP participants were included after inclusion in the OPUS treatment and median time from treatment to assessment was 94 days with a range of 456 days. As mentioned above, this may have affected some participants' metacognitive abilities.
Study strengths include the organization of the Danish Health Service ensuring that almost anyone with a first-episode psychosis is included in the OPUS treatment and therefore in our study.
However, as mentioned in the results, 50 % of the eligible participants were included in this study.
Furthermore, we found good inter-rater reliability on both symptoms and metacognition, as mentioned in the method section.
In conclusion, we recommend future studies to examine the relation between childhood trauma and metacognition in longitudinal designs with the inclusion of executive functioning, intelligence, emotion regulation, attachment and social support.
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